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WHAT IS CLA IMED IS: 

1. An aberration changing optical sysjzfem for 
changing an aberration, characterized hy jfii optical 
element having at least one of a cylindrical surface 
and a toric surface and being rotatahl>e about and 
tiltable to an optical axis of said (Optical system. 



2 . An aberration changing optical system for 
changing an aberration, characterized by an optical 

10 element having different refracting powers in two 
orthogonal directions or hav/ng a refracting power 
only in one direction, said^ optical element being 
rotatahle about and tiltable to an optical axis of 
said optical system. 

IS 

3. An aberratio>4 changing optical system 
according to Claim y or 2, wherein there are a 
plurality of optical elements each being as aforesaid, 
and wherein said ybptical elements are selectively 

20 used. 



25 



4. An Aberration changing optical system 
according 1yfa Claim 1 or 2, further characterized by a 
second optfxcal element having at least one of a 
cylindrical surface and a toric surface and being 
rotatat^e about and tiltable to the optical axis of 
said qfptlcal system integrally with the first- 



mentioned optical lenient, aaidf second optical element 
further being tiltable in an apposite direction to the 
first-mentioned optical element. 

5. An aberration changing optical system 
according to Claim 1 or 2^ turthar characterised by a 
parallel flat plate bexjjfir rotatable about and tiltable 
to said optical axis off said optical system integrally 
witli the optical element, said parallel flat plate 
further being tilrablfe in an opposite direction to 
said optical elementf. 

6. An aberration changing optical system 
according to any one of Claims 1-5, wherein said 
optical element is mainly composed of a transparent 
material of one of quartz and fluorite. 

7. An aberration changing optical system 
according to any one of Claims 1 - wherein the or 
each surface of said optical element, naving a 
refracting power, has a refractive power not greater 
than 3xl0~ 7 mnr 1 . 

8. A projection s^fetem, comprising: 
a projection optical system: and 
an aberration changing optical system as 

recited in any one of Claims 1 - ^ for correcting an 
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aberration to be produce q in said projection optical 
system. 

9- A pro3ection exposure apparatus, comprising: 
an illumination system; and 

a projection syste^i for projecting a pattern 
of a mask onto a substrate in cooperation with said 
Illumination system, said projection system including 
a projection optical system \n& an aberration changing 
optical system, as recited liu any one of Claims 1 
for correcting an aberration ^o be produced in said 
projection optical system 

10. A device manufacturing method, including a 
process for transferring a device pattern onto a wafer 
by use of a projection exposure apparatus as recited 
in Claim 9. 

11. An optical systdn characterized by an optical 
element having at least ox\e of a cylindrical surface 
and a toric surface and being inclined with respect to 
an optical axis. 



12, An optical system characterised by an optical 
element having different refracting powers in two 
orthogonal directions or having a refracting power 
only in one direction, said optical element being 
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Inclined with respect -to an optic i axis. 

13. An optical system according to Claim 11 or 
12, wherein there ari a plurality of optical elements 
each being as aforesaid, and wherein said optical 
elements are selectively used. 

14. An optical system according to Claim 11 or 
12, further characterised by a second optical element 
having at least one of I a cylindrical surface and a 
toric surface and being inclined with respect to the 
optical axis and in an lopposite direction to the 
first -mentioned optical! element » 

15. An optical system according to Claim 11 or 
12 r further characterized by a parallel flat plate 
being inclined with resuect to the optical axis and in 
an opposite direction tol said optical element. 

16. An optical system according to any one of 

t 2 ^ r 

Claims 11 - IrS, wherein said optical element is mainly 
composed of a transparent! material of one of quartz 
and fluorite. 



17. An optical system! according to any one of 
Claims 11 - V3, wherein 'the or eacft surxace of said, 
optical element, having a refracting power, has a 



\ 



refractive power not greater tnan 3X10"" 7 ™" 1 . 

18, A projection system, comprising: 
a projection pptical efystein; and 
an optical s^ratexn a/ recited in any one of 
Claims 11 - for correcting an aberration to be 



produced in said projection optical system* 



19. A projection exposure apparatus, comprising: 
an illum-i nation system; and 

a projection system for projecting a pattern 
of a mask onto a substrata in cooperation witti said 
illumination system, said projection system including 
a projection optical system \xi& an optical system, as 
recited in amy one of Claims ul - Or?", for correcting 
an aberration to be produced said projection 
optical system. 

20. A device manufacturing method, including a 
process for transferring a device pattern onto a wafer 
by use of a projection exposure apparatus as recited 
in Claim 19. 



